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@ An extensible cylinder and piston unit for supporting a vertically moving platform carrying a delivery device and feeding 
thereto a fluid under pressure from an underlying stationary tank. 

@ An extensible cylinder and pislbWunlt f oFsuppornng a 
vertically moving platform carrying a delivery device and 
feeding thereto a fluid under pressure from an underlying 
stationary tank, which comprises a double effect hydraulic 
extensible cylinder and piston unit supporting the platform 
moving vertically relative to a stationary base such as a 
hole in the ground, adapted to receive said platform car- 
rying a device for delivering a fluid under pressure, said 
unit being both the platform operating member and a 
member for feeding a fluid under pressure from a stationary 
tank to said platform. 
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"An extensible cylinder and piston unit for support- 
ing a vertically moving platform carrying a delivery 
device and feeding thereto a fluid under pressure 
from an underlying stationary tank". 

This invention refers to an extensible cylinder 
and piston unit for supporting a vertically moving 
platform carrying a delivery device and feeding 
thereto a fluid under pressure from an underlying 
stationary tank* 

A unit of" this type is particularly, even if 
not exclusively, used in the installations provided 
foi? feeding the fuel under high pressure to an air- 
plane refueling hose mounted on a platform vertical- 
ly moving from a lowered position, wherein it is 
completely received within a hole in the ground 
to a raised position relative to a fuel ±ntake v 
within the hole which is connected to a main feed- 
ing tank, *■ 
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These installations are widely used at present 
in airports for refueling aircraft and the main 
characteristic thereof is the need of delivering 
big quantities of fuel under extremely high pressures. 

At present this problem is mainly solved "by con- 
necting the main pipe either to the secondary pipe 
carried by the moving platform or to each secondary 
pipe by means of a flexible pipe having a certain 
length sealingly connected to the main feeding 
pipe at one end and to the secondary pipe at the 
other end thereof. 

The above-mentioned flexible pipes are known in 
the art as well as the serious drawbacks, such as 
cracks and bursts, to which they are subject in 
use, particularly when high fuel rates are delivered 
at high pressure. 

It is an object of the invention to provide an 
^extensible unit of completely nev/ construction 
which allows the stationary source of fuel under 
pressure to be safely, permanently and reliably 
connected to the hose delivery device placed on 
the moving platform, but also acts as a platform 
supporting and lifting member. 

More particularly the invention refers to a 
lifting hydraulic cylinder and piston unit having 
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a double effect, which unit also comprises an 
extensible pipe for feeding the fuel from a sepa- 
rate underground tank to the platform. 

The hydraulic cylinder and piston unit of the 
invention comprises a hollow piston having an air 
lock similarly — . -provided with a through axial bore 
and a fuel feeding pipe placed within the hollow 
piston and fitted in the bore, of the air lock which 
is sealingly engaged both with the inner wall of the 
cylinder and with the outer wall of the fuel feeding 
pipe, thus allowing the cylinder and the feeding 
pipe to slide with respect to the piston. This 
allows the platform to be lifted maintaining the 
connection of the underground tank with the delivery 
hose carried by the platform in all the possible 
positions thereof, that is from the completely 
lowered to the completely raised position of the 
platform. 

More particularly, the cylinder and the inner 
connecting pipe will be integrally formed with one 
of the relatively moving portions, either the plat- 
form or the bottom of the platform receiving hole, 
while the piston is integrally formed with the other 
relatively moving portion, hole bottom or platform, 
the connection being obtained through the hollow 
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body of the piston and the bore of the inner pipe, 
as it will be more particularly described. 

In the embodiment which will be described with 
reference to the drawings the piston is inte-vrally 
formed with the platform receiving hole while the 
cylinder-inner f eedinglpipe assembly is integrally 
formed with the platform. It is intended, however, 
that the unit will work very well also inverting 
the position of the members thereof. 

The invention will be now described in detail 
with reference to the annexed drawings wherein: 

Figure 1 is an axial sectional view of the unit, 
of. the invention showing the platform in the com- 
pletely lowered position wherein it is completely 
received in the hole; and, 

Figure 2 is a similar sectional view of the 
unit sho-djig the platform in the completely raised 
position. 

With reference to Figure 1, the connecting unit 
generally referred to by numeral 10 substantially 
comprises three coaxial pipes. 

Outer pipe 11, which is the cylinder of the unit, 
and inner pipe 13, which is the -feeding pipe, are 
integrally formed with platform 14, while central 
pipe 12, which is the hollow piston of the unit, 
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ia integrally formed with slab 15 of hole 30 which 
receives the platform in the completely lowered 

position thereof. 

The bore of pipe 12 is connected to the fuel tank, 
not shown in the figure, and comprises a~r£hg-shaped air 
KSck - "tt at the upper end thereof. 

Air lock 16 has an au t er diameter slightly 
shorter than the inner diameter of pipe 11, while 
the diameter of the inner bore thereof is slightly 
longer than the outer diameter of inner pipe 13. 

Furthermore, bottom 21 of outer pipe 11 form- 
ing the cylinder has an axial circular opening 
having a err*?^e^sligntly longer than the outer 
diameter of central piston pipe 12. 

A pair of sealing members referred to by 
numerals 19 and 20 respectively are placed on 
both the outer cylindrical wall of air lock 16 
and the inner cylindrical wall of the axial bore 
thereof. Sealing members 19 and 20 sealingly engage 
with the inner wall of cylinder 11 and the outer 
wall of inner pipe 13. 

Finally, a pair of sealing members referred to 
by numeral 22 are placed on the inwardly facing 
annular edge of the circular opening formed in 
the bottom of cylinder 21. 
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As it is clearly shown in the figures, unit- 10 
thus comprises an upper annular chamber referred 
to by numeral 23 and a lower annular chamber refer- 
red to by numeral 24. Air lock 16 separates chambers _ 
21 and- 24 from, each other, which chambers 
have varying volumes according to the position of 
air lock 16 within cylinder 11 since, as described 
above, air lock 16 and the two integral pipes of 
platform 14 can slide with respect to each other, 
as it will be more fully described. 

Furthermore, inner bore 25 of inner pipe 13 is 
.in connection with inner bore 26 of pipe 12 forming 
•the hollow piston and accordingly, it is also in 
connection with the fuel feeding tank. 

Finally, since fuel delivery hose 27 is connected 
through supporting wheel 28 thereof to the upper 
end of inner pipe 13, the fuel under pressure can 
be fed from the tank to the hose. 

Finally, the wall of cylinder 11 comprises two 
fittings 29 and 30 which communicate with annular 
chambers 23 and 24, respectively. Thus, when fit- 
tings 29 and 30 are connected to a tank of a 
suitable incompressible liquid, not shown in the 
figure, and two delivery pipes referred to by 
numerals 31 and 32, respectively, through an 
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hydraulic pump 33 > it will be possible to apply a 
pressure either to upper annular chamber 23? thus 
causing the platform to be lifted, or to lower 
annular chamber 24, thus causing the platform to 
be lowered. 

Atf"a&dwn in the figsr;t3 f hydraulic pump 33 can 
be^euppo^e"arljy r — a- bracket integrally formed with 
outer cylinder 11. 

This structure has a further advantage in that 
it allows platform 14 to rotate about axis AX of 
the unit at any position thereof. 
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CLAIMS 

1. - A double effect hydraulic extensible cylinder 
and piston unit adapted to support a platform mov- 
ing vertically relative to a stationary base such 

as a hole in the ground adapted to receive said 
platform carrying a device for delivering a fluid 
Tinder pressure, said unit being both the platform 
operating member and a member for feeding a fluid 
under pressure from a stationary tank to said 
platform- ^ 

2. - The extensible cylinder and piston unit ac- 
cording to claim 1, comprising a first outer pipe 
(11), a second intermediate pipe (12) and a third 
inner pipe (13 k. coaxially fitted one within the 
other, wherein said outer pipe (11) and said inner 
pipe (13) are integrally formed with one of the 
relatively moving parts, either said stationary 
"base or said moving platform, while said second 
intermediate pipe (12) is integrally formed with 
the other moving part, either said platform or 
said stationary base, and comprises a cylindrical 
air lock (16) at the outer end thereof, said lock 
having a through axial bore and sealingly sliding 
swaine-fc hoth the inner wall of said outer pipe (11) 
and the outer Tvall of said inner pipe (13), 



3. - The extensible cylinder and piston unit ac- 
cording to claim 2, wherein said outer pipe (11) 
and said inner pipe (13) are integrally formed with, 
said platform (14), while said intermediate pipe 
(12) is integrally formed with said slab (15) of 
said hole receiving said platform in the completely 
lowered position thereof. 

4. - The extensible cylinder and piston unit ac- 
cording to claim 2, wherein said outer pipe (ll) 

is the cylinder of the hydraulic unit, 

5. - The extensible cylinder and piston unit ac- 
cording to claim 2, wherein said central pipe (12) 
is the piston of said .unit* 

6..- The extensible cylinder and piston unit ac- 
cording to claim 2, wherein said inner pipe (13) 
is connected to a fuel delivery hose (27). 

7 # - The extensible cylinder and piston unit ac- 
cording to claim 3, wherein said central pipe (12) 
is connected to said fuel feeding tank. 

8. - The extensible cylinder and piston unit ac- 
cording to claim 2, wherein the bore (25) of said 
fuel feeding pipe (13) and the bore (26) of said 
hollow piston (12) are in free communication at 
any relative position thereof, 

9. - The extensible cylinder and piston unit ac- 
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cording to claim 2, wherein said annular air lock 
(16) has an outer diameter slightly shorter than 
the inner, diameter of said cylinder (13) while the 
diameter of the inner bore thereof is slightly 
longer than the outer diameter of said inner pipe (13). 

10. - The extensible cylinder and piston unit ac- 
cording to claim 9, wherein a pair of high pressure 
sealing members (19 and 20) are placed on both the 
outer cylindrical wall of said air lock (16) and 

the inner cylindrical wall of the axial bore thereof, 
said sealing members operating against both the in- 
ner wall of said cylinder (11) and the outer wall 
of said inner pipe (13). 

11. - The extensible cylinder and piston unit 
according to claim 4, wherein the bottom (21) of 
said outer pipe (11) has a circular opening slightly 
larger than the outer diameter of said intermediate 
piston pipe (12). 

12. - The extensible cylinder and piston unit 
according to claim 11, wherein a pair of high 
pressure sealing members (22) are placed on the 
inwardly facing annular edge of the circular ope- 
ning formed by the bottom of said cylinder (21). 

13. - The extensible cylinder and piston unit 
according to claim 1, comprising an upper annular 
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chamber (23) comprised between the outer annular 
face of said air lock (16) and the close bottom of 
said outer pipe (ll), and a lower annular chamber 
(24) comprised between the inner annular face of 
said air lock (16) and the bottom (21) of said 
outer pipe (ll), said chambers being separated 
from each other by the air lock and having varying 
volumes according to the position of said air lock 
within said cylinder (11). 

14, - The extensible. cylinder and piston unit 
according to claim 13, wherein said annular 
chambers (23 and 24) are connected to a fitting 
(29 and 30, respectively) for feeding thereto a* 
hydraulic fluid under pressure from a hydraulic 
pump (33). 

15. - Tbe extensible cylinder and piston unit 
according to claim 14, wherein said hydraulic pump 
(33) is supported by a bracket integrally formed 
with said outer cylinder (ll), thus -allowing said 
platform (14) to rotate about the axis (AZ) of 
said unit. 
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